The electronic absorption spectra of oxidized and reduced spinach ferredoxins have been measured between 1200 and 600 nm at low temperature in D2O/ ethylene glycol glasses. Relatively weak absorption bands are observed at 720, 820, and 920 nm in oxidized ferredoxin, and at 652, 820, and 920 nm in reduced ferredoxin. The spectral results show that the two Fe(III) centers in oxidized ferredoxin are not equivalent, and that the 820-and 920-nm bands are associated with the nonreducible site. Assignment of the reducible site as tetrahedral Fe(Il) is indicated. The 720-nm (13.9 kcm-1) band in oxidized ferredoxin is attributed to an intensity-enhanced 6A, - 4T, d-d There has been a considerable amount of detailed spectroscopic and magnetic work on several of the redox-active iron sulfur proteins. Rubredoxin, the one-iron protein from Clostridium pasteurianum, is known from x-ray structural studies to have a distorted tetrahedral [FeS4] coordination (1). Magnetic susceptibility studies have established high-spin Fe2+ and Fe3+ configurations for the reduced and oxidized proteins, respectively (2). Eaton and coworkers have recently measured the near infrared spectrum of Fe2+-rubredoxin and have located absorption bands near 4 and 6 kcm-1 attributable to the components of the 5E ---5T2 transition of a distorted tetrahedral [Fe(II)S4] core structure (3, 4).
There has been a considerable amount of detailed spectroscopic and magnetic work on several of the redox-active iron sulfur proteins. Rubredoxin, the one-iron protein from Clostridium pasteurianum, is known from x-ray structural studies to have a distorted tetrahedral [FeS4] coordination (1) . Magnetic susceptibility studies have established high-spin Fe2+ and Fe3+ configurations for the reduced and oxidized proteins, respectively (2). Eaton and coworkers have recently measured the near infrared spectrum of Fe2+-rubredoxin and have located absorption bands near 4 and 6 kcm-1 attributable to the components of the 5E ---5T2 transition of a distorted tetrahedral [Fe(II)S4] core structure (3, 4) .
Extension of this electronic spectroscopic work to the twoiron, two-labile-sulfur ferredoxins showed that one of the sites in the reduced spinach protein (Fdred) is probably very similar to the distorted tetrahedral [Fe(JJ)S4] site found in reduced rubredoxin (4) . No conclusions were reached concerning the assignment of the electronic spectrum of the oxidized spinach ferredoxin (Fdo), however. Several magnetic susceptibility studies have been reported for oxidized and reduced twoiron ferredoxins. The most recent work, which covered the range 77-300°K, established antiferromagnetic coupling between two 6A, Fe3+ centers in Fd.. (5) . The interpretation of the magnetic data for Fdred was not as definitive, but the evidence favored an antiferromagnetically coupled Fe2+(5E)-Fe'+(6A,) model (5). Mossbauer (6, 7) and ENDOR (8) Fdred at low temperature in the 1200 to 600-nm region. Our analysis of the results is presented in this paper.
MATERIALS AND METHODS
The compounds KFeS2 (11) and KFeSe2 (12) 
